Hazard Assessment Predictions Capability (HPAC) / Joint Effects Model (JEM)
 Most AT&D models produce a "mean" plume that represents an ensemble average of  Most AT&D models produce a "mean" plume that represents an ensemble average of many different turbulent realizations of individual plumes. 
 Haber's Law implies that, assuming the same total dosage, both high-concentration short-duration exposures and low-concentration long-duration exposures result in the same toxic effect.
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Toxic Load Model
 Early experiments showed that Haber's Law does not hold for some chemicals  Early experiments showed that Haber's Law does not hold for some chemicals.
 The toxic effects of these chemicals are better described when the dosage is replaced by a generalized "Toxic Load"
 n is the "toxic load exponent," a chemical-dependent parameter determined from exposureresponse data 
Intuitive Way to do CA based on Dosages  For T&D models that only output ensemble-mean concentration/dosage and CA based on Dosages 
Then, given an exposure function E defined at all spatial locations x, define area within contour (or hazard area as) as  For dosage based toxicity model  Depending on wind speed and size of the target area, over-prediction up to a factor of two is possible  Spatial distribution of casualties and hazard could be significantly different between two methods of doing CA F t i l d d l
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 For toxic load model  Depending on wind speed and size of the target area, under-prediction up to 60-80% is possible  Toxic load model casualties could be a factor of 3 higher than casualties based on Haber's law
